Oligonucleotide N3'-->P5' phosphoramidates as efficient telomerase inhibitors.
Human telomerase is a unique reverse transcriptase that is expressed in multiple cancers, but not in the vast majority of normal cells. The enzyme is responsible for telomere protection and maintenance, and supports the proliferative immortality of cancer cells. Thus, it has been proposed that the specific inhibition of telomerase activity in tumors might have significant and beneficial therapeutic effects. To this goal we have designed, synthesized, and evaluated several oligonucleotide N3'-->P5' phosphoramidates as telomerase inhibitors. These oligonucleotides are complementary to the template region of the RNA domain of telomerase (hTR). The prepared compounds were evaluated in HME50-5E breast epithelial cells, where their effects on telomerase activity were determined using a cell-based telomerase (TRAP) assay at 24 as well as 72 h after exposure to compounds. The oligo-N3'-->P5' phosphoramidate inhibited telomerase activity in cells in the presence of the cellular up-take enhancer (FuGENE6) in a dose- and sequence-dependent manner, with IC(50) values of approximately 1 nM. Inhibition of telomerase activity by this compound without the lipid carrier was not efficient. However, the isosequential oligonucleotide N3'-->P5' thio-phosphoramidate was able to inhibit telomerase activity with or without lipid carriers at nM, or low-microM concentrations, respectively. This inhibition of telomerase activity in HME50-5E cells by the oligonucleotide thio-phosphoramidates was also sequence specific. Long-term treatment of the cells with 0.5 microM of FuGENE6 formulated 13-mer thio-phosphoramidates, fully complementary to hTR, resulted in gradual telomere shortening, followed by cellular senescence and apoptosis, as would be predicted for a telomerase inhibitor. The mismatched control compound had no effect on cell proliferation. The results suggest that the oligonucleotide N3'-->P5' phosphoramidates, and particularly thio-phosphoramidates, might be further developed as selective anti-telomerase reagents.